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Abstract
Total solar eclipses provide data that are not
accessible even to space-based coronagraphs.
Viewed at any single location total solar eclipses are
brief events, lasting less than 7 minutes in most cases.
On August 21, 2017, a team of physic professors and
students from MSU collected data as apart of the
Continental-America Telescopic Eclipse (i.e. Citizen
CATE) project. We were assigned a site located in
Hopkinsville, Kentucky. We obtained just over 2 and a
half minutes of high resolution data. We looked to see
if there was any change in the inner corona in our two
minutes of data, although we detected no changes.
We report our measurements of the physical size of
the sun, the inner and outer corona, solar flares and
other interesting phenomenon. This work was
supported by an MSU Undergraduate Research
Fellowship.

Methods
During June through August we attended a training
workshop and participated in multiple trial runs. On
August 21, 2017, more than 60 teams across the line of
totality from Oregon to South Carolina pointed their
telescopes to the sun to observe the eclipse. The
Hopkinsville, Kentucky sight had the longest exposure
time clocking in at 2 minutes and 30 seconds of totality.
During totality, the solar filters were removed, and the
data collection began. The CMOS camera where
programmed to collect a series of photos at eight
different exposure lengths for the duration of the
eclipse. In our case, we collected a total of roughly 500
images. We also collected darks and flats for
calibration purposes.

Introduction
The Morehead state physics discipline participated in
the Citizen CATE (Continental-America Telescopic
Eclipse) experiment to take a high definition video of
the solar eclipse. A solar eclipse occurs when the
moon is aligned between the sun and earth, and
consequently cast a shadow on the earth. This event
allows a unique opportunity to observe the inner
portions of the corona and gives us insight into its
features.

Materials
• During the solar eclipse every team had an identical
set of instrumentation to ensure consistency in the
data collected. The experimental setup consisted of a
Daystar 80mm refractor telescope mounted on a
German Equatorial tripod, with a 5 megapixel CMOS
camera equipped with a red and yellow filter, neutral
density white light solar filter, and a computer
interfaced with an Ardurino and a GPS device

Results
Over the course of the solar eclipse, we observed
no notable change in the size or appearance of
solar features in the corona.

The upper right flair was measured to be
3
3
103.86*10 km long and 37.27*10 km tall. The
3
lower right flair was 118.02*10 km long and
3
19.93*10 km tall. The average outer corona was
3
measure to be 376.489*10 km and the average
3

inner corona was 35.22*10 km.

Future Work
Data Reduction & Analysis
We employed AstroImageJ to calibrate and analyze our
data. After separating the exposure times we measured
the diameter of the sun to get a scale of pixels to linear
kilometers. We calculated that one pixel corresponds to
−4
3.91*10 °. This scale factor enables us to measure
the physical size of various features.
We examined our data to determine if there were
changes in the solar phenomenon we observed. To
help spot the differences we applied red, blue, and
green filters to the images and put them in a slide show
to compare them directly and make any changes more
apparent.

Optical observations of the sun have their
hinderances but in many ways are superior to
extraterrestrial observations due to their
inexpensiveness and ease of collection. The better
we understand the sun through continued
observations, the more we can learn about things
such as plasma physics, solar structure, and
typical characteristics of stars in general. This
equipment can be employed in the next Citizen
CATE on April 28, 2024. In the mean-time we plan
on making solar observations for the solar section
of the American Association of Variable Star
Observers.
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